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(54) Access codes for computer resources 

(57) A security system for computer repositories (3). 
Users (12,15,18) of the repositories are assigned key 
codes (KCs). The repositories contain resources (6), 
such as programs and data, which are also assigned 
key codes. The key code of a resource contains fields, 
which contain information, In encoded form, which spec- 
ify characteristics of users which are necessary to gain 
access to the resource, and conditions under which ac- 



cess is to be allowed. For example, a given key code 
may specify that only users having (i) a surname begin- 
ning with "W", and (ii) a "classified" security clearance 
will be granted access and, further, (iii) that access will 
be granted only on odd-numbered Wednesdays. When 
a user seeks access to a resource, a security process 
Inquires whether the user's key code indicates that the 
user meets the conditions specified by the resource's 
key code. 
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Description 

The Invention concerns codes whicli act as keys to 
unlock resources stored in computer systems, thereby 
allowing users to gain access to the resources. s 

As digital storage technology advances, and its use 
becomes more widespread, an ever-growing base of in- 
formation Is becoming available to an increasing popu- 
lation of Information consumers. However, maintaining 
and providing this information cannot be done free ot io 
charge, and, In many cases, the costs involved are im- 
posed, at least in part, upon the information consumers. 

For example, if a newspaper is made available 
through a computer on-line service, the costs of produc- 
ing the newspaper must somehow be defrayed. One ap- 
proach to defraying the cost Is to assess a fee against 
consumers who access the newspaper. This assess- 
ment procedure Inherently involves a restriction In ac- 
cess: access is allowed exclusively to those who pay 
the access fee. 20 

In addition, and Irrespective of cost considerations, 
access to certain types of information must be restricted 
for other reasons. For example, some Information is 
confidential to its owner, and the owner will restrict ac- 
cess only to the owner's designees. 2S 

Methods of restricting access to information con- 
tained within databases and repositories and other sys- 
tems are known. The present invention proposes secu- 
rity measures which, In certain situations, are believed 
to offer superior perfomriance, in tenns of offering high 30 
security at low cost, with maximal convenience offered 
to users, particularly where users execute automated 
searches of large repositories of infomnation. 

One object of the invention is to provide enhanced 
security in information stored in mass databases and re- 35 
positorles. 

According to the invention a method of operating a 
computer system which stores resources to be ac- 
cessed by users characterized by the steps of: 

40 

a) providing resource key codes associated with re- 
spective resources, which key codes do not Identify 
said respective resources; 

b) providing user key codes associated with respec- 
tive users which key codes do not identify said re- 
spective users; 

c) when a user requests access to a target re- 
source, comparing the user key code of the user 
with the resource key code of the target resource 
and, if predetermined criteria are met. granting ac- so 
cess to the target resource. 

Also according to the invention a repository which 
contains resources including computer programs, data, 
or both, characterized by: ss 

a) resource key codes, each of which 



i) is associated with a resource, and 

ii) specifies characteristics required in users to 
gain access to the resource; and 

b) means for examining a user key code, when the 
user seeks access to a resource, to ascertain 
whether the user key code contains said specified 
characteristics, and If so for granting access to a 
resource. 

Further according to the invention a computer which 
stores resources to be accessed by users, character- 
ized by: 

a) resource key codes, associated with respective 
resources but which do not identify said resources; 

b) means for ascertaining user key codes (KC33) 
assigned to respective users, but which key codes 
do not Identify said user; and 

c) security process means tor granting a user ac- 
cess to a specified resource If the user key code 
and the resource key code match in a predeter- 
mined manner. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings In 
which:- 

Figure 1 illustrates one form ot the invention. 

Figure 2 illustrates key codes KC associated with 
providers, resources, and users. 

Figure 3 illustrates division of key codes Into fields, 
which contain sub-codes. 

Figure 4 illustrates hypothetical content of tour 
fields of a key code. 

Figure 5 illustrates a collection of resources, and us- 
ers, some of which are assigned the same sub-code In 
a "security classification field." 

Figure 6 illustrates key codes associated with a 
computer, and with software to be run on the computer. 

Figure 7A illustrates, generically, a sequence of 
steps undertaken by an operating system in launching 
a computer program. 

Figure 7B illustrates splicing of a security process 
45 into the sequence of Figure 7A. 

Figure 8 illustrates three architectures for running 
the security process 45 of Figure 7B. 

Figure 1 illustrates a system wherein a repository 3 
stores resources 6. The resources 6 can take the form 
of downloadable assets, such as computer programs, 
or blocks of data, or files of Information. The repository 
3 can take the form of a server, such as a microcomput- 
er. 

Of course, Figure 1 is a simplification. In the general 
case, the repository 3 can take the form of multiple, In- 
terlinked computers, of significantly greater power than 
a single microcomputer. Further, In the general case, the 
resources will number in the millions, or more, and need 
not be contained within a single repository or system. 
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Resources are delivered to the repository by pro- 
viders, such as provider 9, as known in the art. Users 
12, 15, and 18 are able to gain access to the resources 
6, as indicated by the dashed lines 19. by rennote com- 
munication links, such as modems communicating on 
common-carrier telephone channels. 

To enhance security of the resources, the resources 
and the users are each assigned key codes KC in Figure 
2. The key codes are preferably binary numbers. 20 
bytes in length, which is a length corresponding to 160 
bits (20 bytes x 8 bits/byte = 160 bits). Each block 20 in 
the key codes, as indicated in the key code of provider 
9, represents one byte. 

For a user to gain access to a resource, the user's 
key code must match that of the resource in question. 
A computer security process 21, or program, in Figure 
1 , running within the system, checks the key codes for 
the match. A simplified example will illustrate the check- 
ing process. 

Figure 3 illustrates the key code KC__25 of the user 
and key code KC_28 of the resource. The key codes are 
divided Into fields, as indicated, and each field contains 
part of the key code, or a sub-code. The specific fields 
used will depend on the particular embodiment of the 
invention. Some illustrative fields are shown in the Fig- 
ure, and are the following: 

Security clearance level (eg, 00 means ■classified, 
" 01 means "secret," 10 means "top secret"); 

" Type of read/Write privileges allowed (eg, 0 means 
read-only, 1 means read and write allowed); 

— Length of time access allowed. (Eg, decimal equiv- 
alent of binary number within a field indicates the 
number of ten-minute intervals of access allowed. 

For example, "11", corresponding to decimal "3", 
means that 30 minutes of access, or 3 x 1 0, are allowed); 

" Time window during which access allowed (eg, "00" 
means sunrise-to-sunset, '01" means odd-num- 
bered days, "10" means January through March); 
and so on. 

Figure 4 illustrates four fields of an exemplary key 
code, indicating that (1) a classified clearance is re- 
quired, (2) read-only privileges are allowed, (3) 20 min- 
utes of access is allowed per visit, and (4) access is al- 
lowed during the period of sunrise-to-sunset, consistent 
with the conventions described immediately above. 

When the user seeks access to the resource, the 
security process 21 In Figure 1 compares the key code 
KC_25 in Figure 3 of the user with the key code KC_28 
of the resource, as by performing an EX-OR operation. 
Table 1, below, illustrates the truth table for the EX-OR 
operation. 



Table 1 
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A 


B 


A EX-OR B 


0 


0 


1 


0 


1 


0 


1 


0 


0 


1 


1 


1 



As Table 1 indicates, the EX-OR function produces a "1 " 
as output when the inputs (A and B) are identical. Con- 
versely, the EX-OR function produces "0" as output 
when the inputs are different. 

Consequently, when two key codes are EX-ORed 
with each other, and if they are identical, the output Is a 
string of "Vs", of same length as the key codes. For ex- 
ample, EX-ORing the short, illustrative key code 1010 
with the same code 1010 produces 1111. In contrast, if 
the key codes are different, a ZERO appears at the po- 
sition of the difference. For example, EX-ORing the 
code 1010 with the different code 1110 produces 1011. 

Thus, the EX-OR operation provides a convenient 
approach to determining whether two codes match. If 
the result of the EX-OR operation is a string of ONEs, a 
match is indicated, and the user is granted access to the 
resource. If the EX-ORing operation produces a single 
ZERO, access Is denied. 

Therefore, in the embodiment described, the sys- 
tem according to the invention stores multiple resourc- 
es, each of which is assigned a key code. All users wish- 
ing to gain access to the resources are also assigned 
key codes. The method of selecting the key codes has 
not been discussed, but such codes can be assigned by 
a system administrator, in a straightforward manner. In 
addition, the assignment can be done at a single point 
in time or, more likely, will occur at multiple, different, 
times, as both users and resources enter and leave the 
system. 

When a user wishes to obtain access to a resource, 
a computer process checks the key codes for a match, 
and grants or denies access as appropriate. 

The key code shown in Figure 3 contains sub-codes 
within individual fields, as discussed above. Consider- 
ing the key codes assigned to different users, many dif- 
ferent users may be assigned identical sub-codes in a 
given field. Figure 5 provides an example. 

The "Security Classification" field for users 1 
through 3. located on the right side of the Figure, contain 
identical sub-codes, namely, 111. In contrast, the same 
■Security Classification" fields for users 4 and 5 contain 
sub-codes which are both different from each other, and 
different from those of users 1 through 3. (The "X's" in 
the sub-codes in "other fields" indicate ■don't care" con- 
ditions, and represent arbitrary characters.) 

Similarly, in the resources, different resources may 
be assigned identical sub-codes in a given field. The 
■Security Classification" field for resources 2 through 4 
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may contain identical sub-codes, namely, 111. In con- 
trast, the same "Security Classification' field for the re- 
maining resources contain different sub-codes. 

Consequently, the "Security Classification' field of 
users 1 through 3 will match the 'Security Classification" 
of resources labeled 2 through 4, as indicated by the 
arrows labeled 'MATCH.' One use for this commonality 
in sub-codes is illustrated by the following example. 

In government security classifications, different 
classifications are more restrictive than others. For ex- 
ample, a 'secret" clearance is more restrictive than a 
"classified" clearance. Because of the less restrictive 
nature of a "classified" clearance, a larger number of 
"classified" clearances will exist, compared to "secret" 
clearances. Consequently, it may be desirable to make 
a given resource available to all holders of a 'classified' 
clearance. The approach illustrated in Figure 5 allows 
this availability: users 1 through 3 are allowed access to 
resources 2 through 4 (provided, of course, that the re- 
mainders of the key codes match, or meet other criteria, 
as discussed below.). 

It may be desirable to use a field to distinguish one, 
or more users, from a larger group, thereby, in effect, 
using that field as a user identification number. For ex- 
ample, assume 16 users, assigned numbers from 0000 
to 1111. Assume one of the fields within the key code 
acts as an identification, or ID, field. 

The user ID field contains the user's ID number, 
which may be 5 (decimal). However, the resource's ID 
field contains two numbers, which specify a range of us- 
er ID numbers to be granted access to the resource. For 
example, one number may be 1 (decimal), and the sec- 
ond number may be 10 (decimal). The range specified 
is thus from user ID 1 to user ID 10, inclusive. 

When a user seeks to gain access to the resource, 
the security process 21 in Figure 1 compares the user 
ID field with the range of allowed ID numbers, contained 
in the resource's ID field. If the user's ID number falls 
within the range, then access is granted (provided the 
remainder of the key codes match). If the user's ID 
number does not fall within the range, access is denied. 

It is possible, by using very tong key codes, to store 
a list of all ID numbers of users who are allowed access, 
rather than a range of ID numbers. 

An exact match between a user's entire key code 
and a resource's entire key code may not be necessary. 
For example, it may be determined that a length-of-ac- 
cess-time limitation only applies to certain users, such 
as those having tower-ranked security clearances, such 
as 'classified.' Conversely, it may be determined that 
no limitation is necessary for higher-ranked clearances, 
such as "secret." 

Therefore, as an example, the security process can 
undertake the following logic: 



amined. 

2. If the security field of the user indicates another, 
higher, type of clearance (eg. 'secret'), then the 
length-of-access-time field is taken as irrelevant, 
5 and restrictions as to dates on which access is al- 
lowed may be taken as irrelevant also. 

Restated, when a "secret" security field is present, 
the duration-of -access and date-of -access fields may 
^0 become "donl care" conditions. 

The preceding example illustrates a case wherein 
a selected field was allowed to outweigh another field: 
the security field can outweigh the length-of-access- 
time field. In a more general case, fields can be assigned 
'5 weights, which each are multiplied by a factor, and the 
products then summed. The "factor" is the number ZE- 
RO or ONE. The factor for a given field is assigned a 
value of ZERO if no match occurs, and a value of ONE 
if a match is found. 
^0 For example, assume three fields, A, B. and C. As- 
sume that the weights are 5, 10, and 15, respectively 
Assume that fields A and C match, but that fields B do 
not. In this case, the factors for fields A and C are ONE, 
and that for fieW B is ZERO. The sum is the following- 

2S 

(5x1) + (10x0) -I- (15 XI) = 20 



1. It the security field of the user indicates a rela- 
tively low type of clearance (eg, "classified"), then 
another field, the length^jf-access-tlme field, is ex- 



The sum is compared with a predetermined 
50 number, and if the sum exceeds that number, access is 
granted. Otherwise, access is denied. 

The weighting approach allows a match in one, or 
more, fields to compensate for deficiencies in other 
fields. For example, assume a "super-administrator" 
35 field having a weight of 200. Assume that ten other fields 
exist, each having a weight no greater than 20. Thus, 
even if all ten fields match, the total sum cannot exceed 
200 (ie, 10 x 20). If the threshold is 190. then a user 
having a matching super-administrator field will be 
40 granted access, no matter how the remaining ten fields 
match. 

In another approach, the factors need not be limited 
to the values ONE and ZERO, but may be assigned real 
numbers. For example, the factors may assume the val- 
^5 ues of the binary numbers contained within the respec- 
tive fields. 

As a specific type of weighting, it may be desirable 
to implement the concept of "distance" between a user's 
sub-codes, and the resource's sub-codes. For example, 
so considering the security classification field, a ranking 
can be made among the possible contents of the field. 
"Top secret" can be ranked first, with a value of 15, 'Se- 
cret' ranked second, with a value of 10, and "Classified' 
can be ranked third, with a value of 5. 
55 If a "Classified" user, having a value of 5. seeks ac- 
cess to a "Top Secret" resource, having a value of 15, 
the "distance' between the user's ranking and the re- 
source's ranking is negative 10 (ie. 5 - 15). However. 
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this negative distance can be compensated by a positive 
distance in another field. 

For example. In a military analogy, a "military rank" 
field may exist, wherein access to the resource in ques- 
tion is limited to those of rank of lieutenant (value 10) 
and above. A major general (value 30) will have a dis- 
tance of positive 20 (ie. 30 - 10) in this field. This positive 
distance of 20 can be used to compensate the negative 
distance of 10 in the "security" field, to allow access. 

Assume that the provider of Figure 2 provides ac- 
cess to resources, such as by providing on-line services. 
For example, on-line services are available which con- 
tain legal research materials, such as that provided by 
West Publishing Company, fvlinneapolis, Minnesota, un- 
der the name WESTLAWO. In this example, a given 
court decision, such as Marburv v, Madison, represents 
a resource, and is assigned a key code. The provider is 
also assigned a key code, as is the user 

When the user attempts to gain access to the court 
decision, the user must first gain access to the provider 
(ie. the on-line-service), by matching the user's key code 
with that of the provider. Then, if a successful match is 
made, the user must match the resource's key code. 

The two nnatchlngs need not be kJentical. For ex- 
ample, selected fietejs may be used In determining the 
user-provider match, and other fields may be used In 
addition, or instead, in determining the user-resource 
match. 

In the embodiments described above, both users 
and resources are assigned key codes, which are divid- 
ed into fields, which contain sub-codes. Comparison, by 
a computer security process, of a user's key code with 
that of a resource will determine whether the user Is 
granted access to the resource. 

Several modes of comparison are possible. One 
mode is to look for an exact match, as by EX-ORIng the 
two key codes. Another is to look for a match in specific 
fields. If the specific fields match, then access is grant- 
ed, irrespective of matches In other fields. If the fields 
fail to match, then another comparison is undertaken, 
as by seeking a match between other selected fields. 
This procedure of (1 ) match-failure in one field, followed 
by (2) additional match-seeking In other fields, can be 
repeated a predetermined number of times. 

A third mode is to assign weights to the fields. A 
fourth mode is to base each comparison of pairs of sub- 
codes on the concept of "distance." The distance is the 
numerical difference between the sub-codes. Of course, 
if sub-codes in corresponding fields match, then the dis- 
tance is zero. 

More than one match may be required. For exam- 
ple, a user may be required to match not only the key 
code of a resource, but also that of the provider of the 
resource. 

Illegal copying of software represents a problem to 
owners of software copyrights. One form of the invention 
can be used to deter such copying. 

A computer 36 in Figure 6 is equipped with a key 



code KC_30. The key code can be burned into Read 
Only Memory (ROM) which is a part of the hardware of 
the computer, by the manufacturer of the computer. Al- 
ternatively, the key code can be buried within the oper- 
5 ating system software, in a manner making it difficult to 
locate. In the latter case, a key code will be assigned to 
each copy of the operating system software which is de- 
livered, by the manufacturer of the operating system. 
In either case, the key code is associated with the 
10 computer, is readable by the microprocessor (not shown 
in Figure 6) contained within the computer, and is stored 
in a manner designed to impose significant difficulty up- 
on a hacker seeking to learn, or modify, the key code. 
The software in question, contained on a storage 
'5 device, such as floppy diskette 35, whose illegal copying 
is to be thwarted, is also equipped with a key code 
KC_33, buried at a known location, or within a header 
associated with the software. 

In explaining the embodiment of the invention under 
20 discussion, it is first necessary to present a brief back- 
ground explaining how computers launch a program. 

Background re: Launching of Program 

2S In many types of computer, the operating system 
handles launching of programs. One such operating 
system is that available from Microsoft Corporation, 
Redmond, Washington, under the trade name DOS, 
which is an acronym for "Disc Operating System." When 
30 a user calls for a program to be run, as by entering, at 
the command line, the file name of the program, such 
as "PROGRAM.EXE," the operating system responds 
by taking a series of actions. 

These actions include loading the program into sys- 

25 tem memory, setting a series of pointers and other ob- 
jects within memory, and then setting the program coun- 
ter of the microprocessor to the memory address where 
the beginning of the program resides. The processor 
then loads the instruction stored at that address, and 

40 begins running the program, which is "PROGRAM. EXE" 
in this example. These actions are genericalty indicated 
by the steps A through E in Figure 7A. 

Under one embodiment of the invention, a security 
process 45, also called a match-determination process, 

^ is spliced into this launching sequence, as indicated in 
Figure 7B. This additional process is a match-detemrii- 
nation process, which fetches the key codes of both the 
computer and the program, as indicated by blocks 50 
and 53. Then, the match-determination process deter- 

so mines whether the key codes match, as. indicated by 
block 55. If so, the match-determination process returns 
control to the launch sequence, as indicated by arrow 
58, and the launch occurs in the normal fashion. 

If no match occurs, then the match-determination 

55 process "kicks out" of the launching sequence, as indi- 
cated by block 60, thereby preventing the launch se- 
quence from completing. "Kicking out" refers to blocking 
completion of the usual launch sequence. Then, as an 
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option, the match -determinalion process can print a 
message on the user's computer display, indicated by 
block 63, such as "Valid Key Codes Not Found." in order 
to assure the user that the failure to launch is not due 
to a hardware malfunction of the computer. 5 

In addition, if the key codes do not match, the 
match-determination process can take other actions, 
such as erasing part, or alt, of the program residing in 
system memory, or by setting the program counter to a 
false address, both of which will defeat running of the io 
program. 

Presently available" software does not contain key 
codes. In order to allow the computer 36 in Figure 4 to 
run such software, several approaches are possible. 
One is that, upon an order to launch a program, the in- is 
vention examines the header of the program to be 
launched, in order to determine the release number, ver- 
sion number, edition number, or equivalent. The Inven- 
tion is equipped with a table for various programs, indi- 
cating versions, editions, etc. , prior to which no key code 20 
is required. 

If the program to be launched is of a version, edition, 
etc., requiring no key code, then the program is 
launched as usual. If the program is of a later . version, 
editton. etc.. and does require a key code, then the pro- 25 
gram is required to pass the security process 45, as de- 
scribed above. 

It should be observed that the match-determination 
process just described can be defeated, but not without 
effort. For example, a hacker can remove the security 30 
process 45, shown in Figure 7B, from the operating sys- 
tem launch process, thereby allowing the original se- 
quence of Figure 7A to run. and launch the copied pro- 
gram. However, doing so will require a significant effort 
by the hacker, because doing so, in effect, involves re- 3S 
writing part of the operating system. 

Further, removal of the match-determination proc- 
ess 45 can be made difficult, by hiding it. For example, 
one approach to hiding code involves splitting the code 
into separate modules, placing them in separate mem- 40 
ory tocatkDns, and, during operation, jumping from mod- 
ule-to-module, using branch and jump commands. This 
approach makes it difficult to trace the logic of the code 
and locate the modules. 

In addition, it is possible that a hacker can defeat 4S 
the match-determination process just described, by run- 
ning a commercially available program of the class 
called "de-buggers." Such programs can run the secu- 
rity process 45, one instruction at-a-time. Thus, with a 
de-bugger, the hacker can accomplish at least two so 
goals. One, the hacker can leam the identities of the key 
codes, by observing how they are read from the com- 
puter and from the software. Two, the hacker can learn 
how the security process 45 blocks running of the pro- 
gram, and defeat the blockage. ss 

To prevent such hacking, the invention can be de- 
signed so that the security process 45 in Figure 7B can- 
not be accessed by a de-bugger. Figure 8 illustrates 



three designs, or architectures, which defeat access to 
the security process 45. 

In architecture 60, the security process 45 is located 
within a region of memory 62 which is non-accessible 
to users. It is known in the art how to render regions of 
memory non-accessible to users. For example, in a cli- 
ent-server system, such as found in many universities, 
students, at varbus terminals, access a larger compu- 
ter. However, the students are denied access to the op- 
erating system of the larger computer. The operating 
system handles the details of blocking access. Under 
architecture 60 in Figure 8. a hacker is denied access 
to the security process 45. 

In architecture 63, the security process is also made 
non-accessible, but by locating it within a section of 
memory which is, again, non-accessible, as by locating 
the security process 45 within a permanent cache, read- 
able only by the processor 64. 

In architecture 66, an auxiliary processor 67 is pro- 
vided, which runs the security process 45 in Figure 7B, 
every time a program launch is attempted. The security 
process 45 is accessible to the auxiliary processor 67, 
but not to the main processor 64. Since users can deal 
with the main processor 64, but not the auxiliary proc- 
essor 67, they cannot access the security process 45. 

When the auxiliary processor 67 determines that a 
match is found in the key codes, a signal is delivered on 
line, or bus. 70 to the processor 64. which may resemble 
an interrupt. This line is not available to a hacker, unless 
the hacker takes physical control of it, as by connecting 
a wire to line 70. Only when the processor 64 receives 
the signal on line 70 does the processor complete the 
launch sequence of Figure 78. Otherwise, the proces- 
sor "kicks out," in block 60. 

These three architectures (1 ) detect when a pro- 
gram launch is requested; then (2) run a security proc- 
ess 45, which compares the key code of the computer 
with that of the program to be run; then (3) alfc>w launch, 
if the comparison meets predetermined criteria. Prefer- 
ably, the security process 45 is located within memory 
which is not made available to users. 

1. A significant feature of users* key codes is that 
they are not equivalent to the well-known "pass- 
words" which are used to log into computer sys- 
tems. One difference is that, unlike passwords, the 
key code is not entered by the user. Instead, the key 
code is retrieved from a mennory location, perhaps 
by security process 21 in Figure 1 . The user is grant- 
ed no access to this memory location. A second dif- 
ference is that, as stated above, a user's key code 
is assigned by a system administrator. 

2. A second significant feature is that the key codes 
contain fields, which contain sub-codes, which rep- 
resent information, in encoded form, which is intel- 
ligible to humans. For example, the fields of Figure 
4 contain sub-codes, which are binary numbers. In 
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the "Security Clearance Level" field, the sub-code 
'00' represents a 'classified" security clearance. 
That sub-code indicates that the user holds a "clas- 
sified' security clearance, which is information in- 
telligible to a human. 

In contrast, an ordinary password is a meaning- 
less sequence of characters. 

3. The key code of a resource, in effect, specifies 
(a) characteristics of users who are to be granted 
access to the resource and (b) conditions under 
which access is to be granted. The key code of a 
user specifies the characteristics of the user and 
other Infomriation. 

The security process compares the two key 
codes, and may also resort to external information, 
in granting access. For example, a resource's key 
code may state that only persons having a surname 
beginning with "W may gain access. In this con- 
nection, the security process would examine a us- 
er's key code to determine the user's surname. 

However, this resource may also specify that 
access is to be granted only on odd-numbered 
Wednesdays. The security process would examine 
the corresponding field of the user's key code to de- 
termine whether the user is allowed access on odd- 
numbered Wednesdays, or at all times. But, in ad- 
dition, the security process will also examine a cal- 
endar (whk:h is information external to the key 
codes), to determine whether the day Is actually an 
odd-numbered Wednesday. 



Claims 



A method of operating a computer system which 
stores resources to be accessed by users charac- 
terized by the steps of: 

a) providing resource key codes (KC) associat- 
ed with respective resources (6), which key 
codes do not identify said respective resourc- 
es; 

b) providing user key codes (KC) associated 
with respective users (12,15,18) which key 
codes do not identify said respective users; 

c) when a user requests access to a target re- 
source, comparing the key code of that user 
with the resource key code of the target re- 
source and, if predetermined criteria are met, 
granting access to the target resource. 



fields which correspond to fields within the resource 

key codes. 

4. A method according to claim 3, characterized by 
5 providing fields which include at least one security 

classification field. 

5. A method according to claim 3 or claim 4, charac- 
terized by providing fields which include at least one 

^0 of a duration of access field, a date of access field 
and a user surname field. 

6. A method according to any one of claims 3 to 5, 
characterized by providing at least one field which 

IS Is weighted so as to take priority over other fields. 

7. A repository which contains resources including 
computer programs, data, or both, characterized by 
further comprising; 
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a) resource key codes (KC), each of which 

i) is associated with a resource (6), and 
if) specifies characteristics required in us- 
ers (12.15,18) to gain access to the re- 
source; and 

b) means for examining a user key code, when 
the user (1 2. 1 5, 1 8) seeks access to a resource 
(6), to ascertain whether the user key code con- 
tains said specified characteristics, and If so for 
granting access to a resource. 

A computer (36) which stores resources (6) to be 
accessed by users (12.15,18), characterized by: 

a) resource key codes (KC30), associated with 
respective resources but which do not kfentify 
said resources; 

b) means for ascertaining user key codes 
(KC33) assigned to respective users, but which 
key codes do not identify said user; and 

c) security process means for granting a user 
access to a specified resource if the user key 
code and the resource key code match in a pre- 
determined manner. 



3. 



A method according to claim 1 , characterized by 
providing user key codes which are equal in length 
to the resource key codes. ss 

A method according to claim 1 or claim 2, charac- 
terized by providing user key codes whrch contain 
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